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normal appearing intraparenchymal renal artery branches. Both
kidneys were normal in length and contour, with normal nephro-
gram results. The terminal aorta had diffuse moderate atheroscle-
rotic disease. Uncomplicated bilateral renal artery stenting was
performed, with placement of a 5-mm Palmaz stent on the left
and of a 6-mm Palmaz stent on the right (Fig 2). Completion
angiography results showed a normal left renal artery without
residual stenosis and a 30% to 50% residual stenosis on the right.
One month after stenting, the blood pressure was 158/67 mm
Hg with reduced doses of losartan potassium and hydrochloroth-
iazide, but by 6 months, recurrent hypertension (208/76 mm Hg)
required increases in medication doses. Repeat duplex ultrasound
scan results revealed restenosis, with velocities in the proximal renal
arteries of 312/83 m/s (RAR, 4.5) on the right and 335/103 m/s
(RAR, 4.8) on the left. Angiography results showed severe stenosis
within the renal artery stents (Fig 3).
At operation, extensive periarterial fibrosis surrounded both
renal arteries, and the right renal artery stent could be seen pro-
truding into the artery wall. Transaortic bilateral renal eversion
endarterectomy was performed. The aortotomy was closed pri-
marily after a 17-minute suprarenal aortic crossclamp time.
Normal B-mode images and renal artery systolic velocities were
documented with intraoperative duplex ultrasound scanning. The
patient had an uneventful postoperative recovery and was dis-
charged home on the 8th postoperative day with a blood pressure
of 162/70 mm Hg and a serum creatinine level of 0.8.
Postoperative magnetic resonance angiogram results (Fig 4)
showed widely patent bilateral renal arteries. Pathology revealed
near occlusive atherosclerotic plaque with calcification. At follow-
up examination 2.5 years after operation, blood pressure was
125/70 mm Hg with a single antihypertensive medication at
reduced dosage and serum creatinine level was 1.1.
DISCUSSION
Greater than 60% stenosis of the renal artery is associ-
ated with a 5% per year rate of arterial occlusion with ser-
ial duplex scan evaulation.7 Historically, 60% of patients
with this degree of disease will have hypertension that
necessitates drug therapy8 and may be considered for renal
revascularization. In many patients, renal angioplasty and
stenting is now supplanting renal endarterectomy or
bypass grafting as the primary form of intervention for
patients considered for renal revascularization.
Renal artery angioplasty and stenting is gaining wide-
spread acceptance as the primary treatment for isolated
ostial and nonostial renal artery stenosis complicated with
poorly controlled hypertension or progressive renal insuf-
ficiency.1 The long-term patency rate of these stents is yet
undefined, but a 20% to 44% restenosis rate from intimal
hyperplasia has been observed at 6 to 36 months.2-4 Renal
artery stenting increases the technical complexity of sub-
sequent surgery for restenosis.5,6 This paper details the
first reported bilateral renal endarterectomy after renal
artery angioplasty and stenting.
CASE REPORT
A 69-year-old woman with multiple risk factors for renal
artery occlusive disease, including hyperlipidemia, coronary artery
disease, tobacco use, and previous stroke, was referred for evalua-
tion of suspected renovascular hypertension and ischemic
nephropathy with a creatinine of level 1.6. At presentation, the
patient was a nonobese woman, with a blood pressure of 196/104
mm Hg and a heart rate of 58 beats per minute, who was taking
four antihypertensive medications: atenolol, losartan potassium
and hydrochlorothiazide, amlodipine besylate, and isosorbide
dinitrate. The patient did not have angina, palpitations, headache,
or visual disturbance. No papilledema was seen on fundoscopic
examination results, and peripheral pulses were intact. Serum cre-
atitine level was 1.6, rising from 1.3 4 months previously.
Renal artery ultrasound scan results revealed proximal veloc-
ities of 3.46 m/s on the right and of 5.44 m/s on the left, corre-
sponding to renal aortic ratios (RARs) of 4.49 and 7.06 (RAR >
3.5 = >60% stenosis). Midstream aortogram results (Fig 1) con-
firmed high-grade proximal nonostial stenoses of bilateral single
renal arteries, estimated at 70% on the left and 80% on the right.
There was poststenotic dilitation of the main renal artery with
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Restenosis after renal angioplasty and stenting is usually treated with repeat angioplasty or surgery. Because develop-
ment of substantial postangioplasty periarterial fibrosis is thought to preclude transaortic endarterectomy, renal artery
bypass grafting has been the operation of choice in this setting. This report describes successful bilateral transaortic
renal thromboendarterectomy undertaken for the treatment of restenosis after percutaneous angioplasty and stenting
for renovascular hypertension caused by bilateral renal artery nonostial stenosis. (J Vasc Surg 2002;35:808-10.)
Renal artery angioplasty with or without stenting is
associated with lower morbidity and mortality rates than is
open surgery. Recent studies report 50% to 76% of patients
exhibit initial improvement in blood pressure control after
stenting (measured with a decline in systolic blood pressure
of more than 15 mm Hg or reduction in at least one anti-
hypertensive medication), accompanied by stabilization or
modest improvement in azotemia.1,9 These initial out-
comes compare favorably with results after surgery.10
Patency rates documented with follow-up duplex
ultrasound scanning or angiogram are improved when
stenting is performed in conjuction with angioplasty (75%
versus 29% at 6 months for ostial lesions11), but the result
remains less durable than after open repair.4,12 Overall, 3%
to 13% of patients in recent series need surgery after
angioplasty and stenting.3,13
Factors predictive of long-term patency are male gen-
der, short stent, extension of stent into the aorta for ostial
lesions, initial angiographic success, and angioplasty to 6
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mm or greater.4,14 Neointimal hyperplasia accounts for a
1-mm to 1.5-mm stenosis after stenting, which justifies
stent dilation to 6 mm.14 Diminutive size of the left renal
artery in this case permitted dilation to only 5 mm, which
likely contributed to restenosis. Failure of the right renal
artery stent was predicted by residual stenosis noted at ini-
tial stenting. Repeat angioplasty is reported to achieve a
secondary patency rate of 85%4 but was not elected for this
patient because of these concerns.
In many institutions, surgery for renal artery stenosis
in patients without aortic disease is now largely relegated
to a rescue procedure after failed angioplasty and stenting.
The often emergent nature of this operation and the peri-
arterial fibrosis incited by focal arterial dissection during
angioplasty make this operation technically challenging,
often requiring branch renal artery reconstruction.
Previous reports have stated stenting to “effectively
exclude renal artery endarterectomy and reimplantation as
surgical options.”5
Fig 1. Bilateral high-grade proximal renal artery stenosis on mid-
stream aortogram results.
Fig 2. Immediate result after bilateral renal artery stenting.
Fig 3. Restenosis of bilateral stented renal arteries on repeat
angiogram results.
Fig 4. Widely patent bilateral renal arteries after transaortic
endarterctomy and stent removal.
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To date, no report exists of endarterectomy after
stenting. Renal artery bypass grafting with prosthetic or
autologous grafts has been shown to confer long-term
patency and therapeutic efficacy comparable with
endarterectomy15 and avoids the need to dissect the most
intensely fibrotic portion of the stented artery. For these
reasons, renal artery bypass grafting is the accepted opera-
tion in this setting and the safest approach in many cases
of early restenosis after stenting. Transaortic endarterec-
tomy, however, provides a more anatomic repair and is
more expedient for treatment of bilateral renal artery dis-
ease, particularly with focal disease of multiple or small
renal arteries or when concombinant aortic graft is
planned. In the case described, revascularization of both
kidneys was accomplished in 17 minutes cross-clamp time,
minimizing ischemic injury in a patient with impaired
renal function.
The seminal principles of transaortic renal endarterec-
tomy are well described by Stoney and colleagues.16
Generous proximal aortic exposure is achieved with mobi-
lization of the renal vein with ligation of its adrenal,
gonadal, and ascending lumbar branches, resection of
periaortic ganglion tissue, and division of the diaphrag-
matic crura; dissection of the distal renal artery to first
branch vessels is performed to gain adequate endpoints;
and intraoperative duplex ultrasound scanning is used for
immediate assessment of operative result. This technique
avoids extensive hilar dissection or the use of a bifurcated
graft, which may be necessary when stents extend to the
branch vessels. Transaortic endarterectomy allowed in this
patient removal of all foreign bodies and restored normal
anatomic renal artery flow. Clinical success was achieved
after failed renal angioplasty and stenting, attested by
durable control of arterial hypertension and normalization
of serum creatinine level 2.5 years after surgery.
REFERENCES
1. Xue F, Bettmann MA, Langdon DR, Wivell WA. Outcome and cost
comparison of percutaneous transluminal renal angioplasty, renal
artery stent placement, and renal arterial bypass grafting. Radiology
1999;212:378-84.
2. Tullis MJ, Zierler E, Glickerman DJ, et al. Results of percutaneous
transluminal angioplasty for atherosclerotic renal artery stenosis: a fol-
low-up study with duplex ultrasonography. J Vasc Surg 1997;25:46-54.
3. Rodriguez-Lopez JA, Werner A, Ray LI, et al. Renal artery stenosis
treated with stent deployment: indications, technique and outcome
for 108 patients. J Vasc Surg 1999;29:617-24.
4. Blum U, Krumme, Flugel P, et al. Treatment of ostial renal-artery
stenoses with vascular endoprostheses after unsuccessful balloon
angioplasty. N Engl J Med 1997;336:459-65.
5. Wong JM, Hansen KJ, Oskin TC, et al. Surgery after failed percuta-
neous renal artery angioplasty. J Vasc Surg 1999;30:468-83.
6. Hallett JW, Textor SC, Kos PB, et al. Advanced renovascular hyper-
tension and renal insufficiency: trends in medical comorbidity and sur-
gical approach from 1970 to 1993. J Vasc Surg 1995;21:750-60.
7. Zierler RE, Bergelin RO, Isaacson JA, Strandness DE. Natural history
of atherosclerotic renal artery stenosis: a prospective study with duplex
ultrasonography. J Vasc Surg 1994;19:250-8.
8. Holley KE, Hunt JC, Brown AL, et al. Renal artery stenosis: a clini-
cal-pathologic study in normotensive and hypertensive patients. Am J
Med 1964;37:14-22.
9. Dorros G, Jaff M, Mathiak L, et al. Four year follow-up of Palmaz-
Schatz stent revascularization as treatment for atherosclerotic renal
artery stenosis. Circulation 1998;98:642-7.
10. Dougherty MJ, Hallett JW, Naessens J, et al. Renal endarterectomy vs
bypass for combined aortic and renal reconstruction: is there a differ-
ence in clinical outcome? Ann Vasc Surg 1995;9:87-94.
11. Van de Ven PJ, Kaatee R, Beutler JJ, et al. Arterial stenting and bal-
loon angioplasty in ostial atherosclerotic renovascular disease: a ran-
domized trial. Lancet 1999;353:282-6.
12. Cambria RP, Brewster DC, LíItalien GJ, et al. The durability of dif-
ferent reconstructive techniques for atherosclerotic renal artery dis-
ease. J Vasc Surg 1994;20:76-87.
13. Bonelli FS, McKusick MA, Textor SC, et al. Renal artery angioplasty:
technical results and clinical outcome in 320 patients. Mayo Clin Proc
1995;70:1041-52.
14. Groar RA. New techniques for percutaneous renal revascularization:
atherectomy and stenting. Urol Clin North Am 1994;2:245-53.
15. Paty PSK, Darling C, Lee D, et al. Is prosthetic renal artery recon-
struction a durable procedure? An analysis of 489 bypass grafts. J Vasc
Surg 2001;34;127-32.
16. Stoney RJ, Messina LM, Goldstone J, Reilly L. Renal endarterectomy
through the transected aorta: a new technique for comined aortorenal
atherosclerosis: a preliminary report. J Vasc Surg 1989;9:224-33.
Submitted Jun 12, 2001; accepted Oct 17, 2001.
